Hypertension as a low-grade systemic inflammatory condition that has its origins in the perinatal period.
Genetics, oxidative stress: superoxide anion (O2*-) and hydrogen peroxide (H2O2), endothelial nitric oxide (eNO), lipid peroxides, anti-oxidants, endothelin, angiotensin converting enzyme (ACE) activity, angiotensinII, transforming growth factor-beta (TGF-beta), insulin, homocysteine, asymmetrical dimethyl arginine, proinflammatory cytokines: interleukin-6 (IL-6), tumor necrosis factor-a (TNF-alpha), C-reactive protein (hs-CRP), and long-chain polyunsaturated fatty acids (LCPUFAs), and activity of NAD(P)H oxidase have a role in human essential hypertension. There is a close interaction between endogenous molecules: eNO, endothelin, cytokines, and nutrients: folic acid, L-arginine, tetrahydrobiopterin (H4B), vitamin B6, vitamin B12, vitamin C, and LCPUFAs. Statins mediate some, if not all, of their actions through LCPUFAs, whereas these fatty acids (especially omega-3 fatty acids) suppress cyclo-oxygenase activity and the synthesis of pro-inflammatory cytokines, and activate parasympathetic nervous system, actions that reduce the risk of major vascular events. Some LCPUFAs form precursors to lipoxins and resolvins that have anti-inflammatory actions. Low-grade systemic inflammation seen in hypertension seems to have its origins in the perinatal period and availability of adequate amounts of LCPUFAs during the critical periods of brain growth prevents the development of hypertension. This indicates that preventive strategies aimed at decreasing the incidence of hypertension and its associated conditions such as atherosclerosis, type 2 diabetes, coronary heart disease (CHD), and cardiac failure in adulthood need to be instituted during the perinatal period if they are to be effective.